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ABSTRACT 
Since the market for e-health applications is constantly growing, it is getting an ever more 
complex endeavor to select and prioritize the right service offering given a particular situation. In 
examining the extant literature, it was revealed that little emphasis is actually placed on how to 
analyze contextual or environmental factors prior to the selection and prioritization of e-health 
services. With this paper, we therefore propose a formative framework consisting of six 
fundamental yet very pragmatic steps that may support decision makers in identifying the most 
important contextual pre-requisites that e-health services need to fulfill in order to be considered 
as effective for their environment to be implemented.  
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INTRODUCTION 
Several studies have shown that the successful implementation of e-health services within and 
across healthcare organizations not only requires the integration of processes, work practices 
[1,2], and timely and role-specific exchange of information and education [3,4], but also in most 
cases effective personal interaction between the different actors involved [5-7]. This means that 
prior to deciding about the procurement or development of a new e-health service, the degree of 
integration between technology and organization, as well as the identification of obstacles and 
opportunities needs to be analyzed. Hence in order to do so, a profound evaluation of the 
potential positive and negative effects of a new service should be conducted upfront [8]. 
However, evaluators of e-health services frequently are faced with time, budget or personnel 
restrictions as well as with a lack of a formative framework for decision-making [9]. On the contrary, 
the findings emerging from such an evaluation must be as accurate and unequivocal as possible, 
so that the utility of the evaluated object is clearly understood by both the payers and users of 
the new e-health service. 
BACKGROUND AND SIGNIFICANCE 
In the existing literature, particularly in the areas of computer science [10,11] and management 
science [12-14], several approaches, ranging from primitive to extremely sophisticated 
techniques, are suggested to select and prioritize IT-reliant and non-automated services (see table 
1). Heuristics typically represent the simplest form of selection techniques for prioritizing 
different services. It is particularly useful, where no optimal solution exists or where finding the 
solution is too expensive or even computationally intractable. However, it is less suitable for 
contradictory or conflicting situations, especially when different stakeholders are being asked. In 
the area of e-health it has especially been applied for evaluating the compliance of services 
according to recognized usability principles [15-17].  
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Policy-based selection techniques are similar to heuristics, however, instead of defining simple 
rules of thumb, cohesive selection standards, guidelines or policies are specified [18]. By equally 
considering the preferences and limitations of different roles (e.g. payers of services, users of 
services), the resulting decision is quite likely to reach a general consensus. Still the policy needs 
to be translated into something ‘practical’ such as an assessment questionnaire, which is often a 
complex and error-prone endeavor and even might be fueled by organized interests and media 
attention [19]. 
Another kind of service selection is multi-criteria decision analysis, which qualifies for numerous 
and possibly conflicting evaluations. Multi-criteria decision analysis methods are particularly well 
suited for complex service selection, for which several criteria need to be judged [20]. Multi-
criteria decision analysis methods include Analytic Hierarchy Process (AHP) and its successor 
Analytic Network Process (ANP), goal programming, and weighted product or sum models 
[21,22]. Albeit the analytical potential of such approaches, it has been shown that it is often too 
complex and time-consuming for practice.  
A different strategy is taken by reputation or trust-based selection techniques. While prior 
approaches base their decision on self-judgment, reputation and trust-based techniques rather 
rely on the recommendation of a third-party. Surely, this might be an interesting approach to 
follow in order to democratize the selection of e-health services [23], however, it is of major 
concern since several studies reported misuse and manipulation on commercial platforms (e.g. 
Amazon, eBay). Moreover, it is quite a lengthy process to build up a representative community 
of trust.  
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Table 1 Overview of common service selection techniques as reported in the computer science and 
management science literature  
 
SELECTION TECHNIQUE ADVANTAGE DISADVANTAGE 
Heuristics Fast and cheap service selection Less suitable for contradictory or conflicting situations 
Policy-based Considers preferences and limitations  
Specification of policies is 
complex and time-consuming 
Multi-criteria decision 
analysis 
Accommodation of multiple 
criteria, facilitation of 
participation, simple and 
intuitive character 
Lengthy duration of the process 
/ boost of effort with increasing 
number of criteria 
Reputation-/ 
trust-based 
Decision is based on own and 
others’ experiences 
Long time to build up 
reputation- and trust community 
/ potential of manipulation of 
evaluations 
 
The previous assessment of the literature was an appropriate and necessary step to understand 
the benefits and downfalls of the different current service selection techniques. In particular it 
was found that an overall formative framework is missing that somehow guides the procedure of 
selecting and prioritizing a service. Moreover, the literature analysis also revealed that little 
emphasis was given to analyzing contextual or environmental factors when selecting a service 
[24,25]. As a consequence, we propose a formative framework that supports decision makers in 
identifying the most important contextual pre-requisites that e-health services (ex ante) need to 
fulfill in order to be considered ‘effective’ or ‘useful’ for the environment they are supposed to 
be integrated in.  
METHODS 
Building upon empirical evidence from previous qualitative research, we developed a theoretical 
model containing the main contextual influencing factors of e-health services deployment. We 
validated our assumptions specified in the model through interviewing nine key stakeholders 
from the County Council at Stockholm (CCS), Sweden. The respondents were purposively 
selected and included project leaders for different e-health initiatives at CCS, e-health strategists 
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and persons working with procurement of healthcare services. Common to all was that they were 
involved in the process of ordering, replacing and monitoring (IT-reliant and non-automated) 
health services, and are thereby involved in the task of ordering and identifying potentially 
favorable new e-health services.  
By means of semi-structured interviews, the selected individuals were asked to report on their 
visions regarding the innovation effects the introduction of e-health services have to bring to 
healthcare, as well as their expectations about the economic effects this kind of services where 
expected to contribute to. The documented results of the interviews and observations served as 
basis for refining as well as adjusting the theoretical model to the ‘reality of practice’. 
RESULTS 
The final version of the formative framework is summarized in figure 1. It consists of six basic 
steps that address various aspects before selecting and prioritizing the procurement or 
development of a new e-health service: (1) identification and sorting of goals and potential 
effects, (2) determination of organizational requirements, needs and preconditions, (3) evaluation 
of costs for building/acquiring and maintaining the service, (4) definition of measures to shorten 
the time between service introduction and sustainable usage, (5) identification of rewards and 
incentives for involved actors, and (6) development of a comprehensive picture of the e-health 
service implementation.  
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Figure 1   Proposition of steps to be followed before selecting and prioritizing e-health services 
  
 
Step 1: Think about why a new e-health service is required 
Before thinking of developing or acquiring a new e-health service (what?) and thinking of its 
implementation (how?), it is a crucial first step to fully understand the purpose and goals (why?) 
that should be fulfilled. Typically, these are multiple objectives that sometimes are contradictive 
or differ in levels of importance (e.g. “must have” and “nice to have”). This builds the basis for 
the subsequent prioritization and decision-making process.  
Step 2: Determine the needs and preconditions of the actors involved  
When the goals are clear why a new e-health service is needed, it is an important second step to 
reflect on technical, operational and economic conditions that must be fulfilled either by the 
technology provider or by the organization in which the service will be implemented in order to 
avoid the risk of missing potential positive effects. In addition, also the most important 
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requirements and needs of possible service consumers or ‘end-users’ (e.g. patients, relatives, 
family doctors etc.) have to be thoroughly explored and systematically collected. 
Step 3: Estimate direct and indirect costs of the potential new service 
In a third step, decision makers should try to make approximations with respect to the costs 
associated with building or acquiring and maintaining the e-health service for the next couple of 
years. The estimation of costs should not only consider direct, technology-based expenses. There 
should be also emphasis on, for instance, (i) adjustment costs related to individuals’ willingness 
(or unwillingness) to accept the new e-health service (ii) transition costs that come with the 
parallel provision of the old and new service for a certain amount of time, and (iii) costs that may 
arise as a result of inexperienced users, or as a consequence of the user to feel uncertainty and 
unfamiliarity when a new routine or work practice is introduced.  
Step 4: Think of measures to shorten the time between introduction and sustainable use 
Research in the field of diffusion and adoption of technology revealed that it is difficult to avoid 
the so called ‘productivity paradox’ [26], i.e. that productivity does not increase just as a 
consequence of implementing a new solution. Part of this effect is due to the fact that with the 
introduction of a new e-health service always goes along with a relatively big change in behavior 
and skills for both producer and consumer the service. Hence, strategies and measures have to 
be formulated in order to shorten the time between the introduction and the usage phase (the 
subsequent rewards and incentives is just one possible aspect though).  
Step 5: Formulate incentives and rewards 
After identifying the major financial and organizational effects that come with the 
implementation of a new e-health service, in a fifth step it should be discussed what kind of 
incentives or encouragements have to be given to the different involved actors so that 
acceptance is increased (or resistance is diminished) and the intended usage is followed. Since 
evidence exists that with the introduction of a new e-health service there is often a demand for 
ceding or replacing old habits by novel work practices, some measures have to be initiated to 
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guarantee that this change actually happens. What initially seemed to be a safe investment in IT 
with clear effects on savings and profit growth may in practice prove to end up somewhere else. 
Therefore, it is of utmost importance to get management attention and support for 
communicating the ‘social utility’ of the new service as well as actively leading the transition from 
vision to operationalization. 
Step 6: Draft an overall big picture 
In order to making the results of the previous steps broadly communicable, an overall ‘big 
picture’ of the goals and effects, organizational, technical and economic requirements, costs to 
consider, and different needs in order to shorten the time between implementation and full use 
of the new service in order to be able to make a better assessment or monitoring should be 
drafted in the final step.  
DISCUSSION AND CONCLUSION 
A common error when discussing how to select e-health services is to think that it automatically 
contributes to effectiveness and efficacy increases and to simplifications of administrative and 
medical processes. A new e-health service, however, is not able to replace high skill levels in a 
healthcare organization. On the contrary, its aim must be to enable the creation of new 
opportunities for communication and interaction between healthcare providers and between 
patients. In some cases, this will mean that an organization can grow and expand, in other cases 
the opposite effect occurs. Part of the difficulty of selecting or developing a sustainable service, 
is the limited ability to predict the future as well as the lack of current selection techniques to 
sufficiently consider contextual factors that might influence the acceptance and adoption 
behavior of the service.  
In this paper, we therefore tried to discuss the ‘fundamentals’ a healthcare organization needs to 
reflect on before actually getting in contact with technology. After reviewing the extant literature, 
we found that an overall formative framework is missing that guides or advises decision-makers 
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during the complex task of selecting a particular e-health service. The six basic steps of the 
proposed formative framework are thus supposed to be a kind of thought pattern for decision 
makers who are in charge of promoting the broader adoption of e-health. In doing so, we 
predefined some of the critical questions and practical challenges, such as identifying and sorting 
of goals and potential effects before thinking of a concrete technology, reviewing organizational 
requirements and preconditions for the adoption of a solution, or thinking about how to finance 
a new e-health service and account for the “value-for-tax-money” in advance.  
Our formative framework intends to be a memento or help for decision-making. The 
responsibility of correctly determining the relevance of goals, effects, and requirements 
associated with e-health services, to prioritize them and to relate them to the visions and strategic 
goals of the specific health organization or system remains a core responsibility of public 
managers and policy analysts. While such decisions cannot be fully automatized or outsourced, 
there is a lot of potential in widening the use of predictive algorithms in government decision-
making. Although this has not been a focus of this article, it could represent a new and exciting 
avenue for future research particularly as it not only presents technical challenges but also 
requires a thoughtful ethical and legal debate. Moreover, it is important to mention that service 
selection and prioritization is but the first step to achieve a holistic impact assessment of e-health 
services. Additional research is needed to link other assessment approaches, such as for example 
for service operations, quality, and innovation [27,28], in order to gather insightful information 
about an e-health service along the entire service lifecycle.  
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